I. Experimental Section

A. Materials and Methods
A.1 NMR Spectroscopy
NMR spectra were recorded using a JEOL DELTA EX 270 a Bruker Avance 360 spectrometer, a BRUKER Avance II 400 spectrometer, a BRUKER Avance 500 or a BRUKER Avance III 500 spectrometer. 1 H, 13 C, 31 195 Pt and 31 P NMR spectra in the experimental part. Chemical shifts () are given in parts per million (ppm) relative to the solvent peaks. 1 Coupling constants (J) are given in Hertz (Hz). 31 P solid-state NMR spectra were acquired using a Bruker AMX 300, a 400 MHz Bruker Avance III or a Bruker Avance III 600 MHz spectrometer operating at magnetic field strength of 7.05 T, 9.4 T and common procedures. 11 All chemicals were purchased from Sigma Aldrich, ABCR, Acros Organics and Strem Chemicals Inc. or were taken from inventory of the laboratories and used without further purification as long as not otherwise stated. The products were stored in a glove box under argon atmosphere or argon fluted Schlenk-or J. Young tubes or flasks. The cooling bath temperature of −78 °C was gained by using an acetone/dry ice bath, the temperature of −40 °C by using an acetonitrile/dry ice bath.
B. Experimental Procedures
In the following reactions 5-Bromo-6-diisopropylphosphinoacenaphthene (abb. ( i Pr) 2 P-Ace-Br) 12] or 5-Bromo-6-diphenylphosphinoacenaphthene (abb. Ph 2 P-Ace-Br) 13 was used as a starting material, synthesized according to literature procedures. The ditellurides used were also prepared following literature procedures. 14 
B.0 GENERAL REACTION OF (R) 2 P-ACENAP-BR WITH DITELLURIDES
To a cooled (−78 °C), rapidly stirring solution of ( i Pr) 2 P-Acenap-Br (P-5) (500 mg, 1.43 mmol) in THF (15 ml) n-butyllithium (0.57 ml of 2.5 M solution in n-hexane, 1.43 mmol) was added dropwise over 10 min, and the mixture was left to stir for one hour at the same temperature.
The ditelluride (0.72 mmol, 1 eq. RTe) was dissolved in THF (10 mL) in another Schlenk flask and an iodine solution (182 mg, 0.72 mmol, 1 eq. I) in THF (10 mL) was added by syringe. After 30 min of stirring, the mixture containing the RTeI was cooled to −78 °C and then added via cannula to the rapidly stirred and cooled solution of ( i Pr) 2 P-Acenap-Li. The reaction mixture was left to stir and warm up to room temperature overnight. The THF was removed under vacuum, DCM (30 mL) was added to the resulting oil/solid and the suspension filtered to remove LiI. After the removal of DCM under vacuum, n-hexane (20 mL) was added and the mixture stirred for 30 min. The mixture was cooled to 0°C and the solid was filtered off using a Schlenk frit. The solid was dried under vacuum for about 3 h. Recrystallization from DCM at −35 °C to −40 °C for about two days afforded crystals that were filtered off and dried in vacuo. (Note: All compounds show low solubility in n-hexane -The procedure as described above is the best to afford pure material; However higher yields can be gained by leaving the n-hexane washing out of the procedure).
B.1 SYNTHESIS OF PHTE-ACENAP-P( I PR) 2 (1)
Synthesis according to the general procedure: Diphenyl ditelluride (PhTeTePh) (293 mg, 0.72 mmol, 0.5 eq) was used as a starting material and was reacted with iodine (182 mg, 0.72 mmol, 0.5 eq. EA: Every sample was slightly contaminated, which prevented precise analysis. 
B.2 SYNTHESIS OF p-AnTe-Acenap-P( i Pr) 2 (2)
Synthesis according to the general procedure: Bis(4-methoxyphenyl)ditelluride (AnTeTepAn) (336 mg, 0.72 mmol, 0.5 eq) was used as the starting material. EA calcd (%) for C 27 H 33 PTe: C 62.83, H 6.44, found: C 62.95, H 6.36. 
HR-EIMS:
B.12 SYNTHESIS OF [MesTe-Acenap-P( i Pr) 2 ][AuBr] (9)
A solution of AuCl•THT (124 mg, 0.19 mmol, 1.0 eq.) was added to a stirred solution of ( i Pr) 2 
II. Computations
Starting from the coordinates of X-ray crystallography, the molecular geometries were fully optimized in the gas phase at the B3PW91 level 15 using the Stuttgart-Dresden (SDD) effective core potentials along with the associated valence basis sets for Te 16 (double zeta augmented with a set d-polarization functions with exponents 0.237), 17 Pt and Au. 18 Curtis and Binning's 962+(d) basis 19 on Se and Br, and 
III. X-ray crystallography
The geometrical structures of compounds 1 to 5 can be described by the conformation and arrangement of the acenaphthene ring and iso-propyl/phenyl moieties relative to the two C Acenap -P9-C R planes and the C Acenap -Te1-C R' plane.
The ligands on the tellurium atom adopt a position that is mainly perpendicular to the acenaphthene backbone. Furthermore, the ligands on the tellurium as well as the phosphorus atom show slightly different C10-C1-Te1-C13 and C10-C9-P9-C iPr/Ph torsion angles (Table S1 ). These angles determine the conformation of the R-groups on the tellurium atom as well as on the phosphorus atom. The positioning of the ligands is a parameter to investigate the influences and presence of a "three-centre four-electron type interaction" with the C13, Te and P atoms involved. 32. 33, 34 When the torsion angles (C10-C1-Te1-C13 and C10-C9-P9-C iPr ) approach 90°the arrangement is denoted axial, whereas an equatorial orientation is indicated by angles close to 180°. 32 Nakanishi et al.
introduced a classification system, 34 where axial conformations are described as type A structures, equatorial as type B and the twist conformation as type C. 32, 34 All compounds 1 to 5 show very similar torsion angles with the predominant Nakanishi ligand arrangement 34 BCA and for the mesityl systems 4a and 4b an arrangement of CCA.
Furthermore, a linear alignment of the three centres (C13, Te, P) would support a weak "three-centre four-electron type interaction", which should lead to a more attractive interaction between the perisubstituted phosphorus and tellurium atoms (smaller peri-distance). As shown in Table S1 the C13-Te1···P9 angles are in the range of 154.92 to 171.44°, whereas the angle of 180°supports a "threecentre four-electron interaction" best. If the R-group on the tellurium atom is in equatorial position the resulting C13-Te1···P9 angles are closer to this value supporting attractive interactions between the peri-substituted atoms. As the equatorial positions of the R-groups at the tellurium atom support a three-centre four-electron bond better the mesityl groups show comparably large P···Te peridistances. 
